Is it possible to solve the radiative transfer equation to derive surface soil moisture without information on the vegetation cover or soil moisture ground observations for calibration.
• Large number of emission processes which contribute to the satellite observation.
• The non-lineafity of many of the emission processes and the difficulty in quantifying these complex physical relationships.
• Coarse spatial resolution of satellite microwave radiometers.
• The inhomogeneity of the land surface and the inherent spatial variability of soil physical properties, especially at satellite scales.
• Lack of optimal validation data sets, such as large-scale spatially representative surface moisture observations. 
E. Vegetation Effects
The effects of vegetation on the microwave emission as measured from above the canopy is two-fold. The vegetation may absorb or scatter the radiation emanating from the soil, but it will also emit its own radiation. 
The optical depth is related to the canopy density, and for frequencies less than 10 GHz, has been Valuesfor naturalvegetationareevenmorescarce, althoughBeckerandChoudhury [22] estimateda value of 0.05 for a semi-aridregionin Africa. Van deGriendandOwe [26] calculateda 3-yeartime seriesof both scatteringalbedoandcanopyoptical depthatboth 6.6
GHz and37 GHz for savannas of Botswana. 
where P refers to either horizontal or vertical polarization, Ts and Tc are the thermometric temperatures of the soil and the canopy respectively, co is the single scattering albedo, and the transmissivity, Y', is defined in terms of the optical depth, "_,as in eq. 
where X is the MPDI and CI, C2, add C3 are coefficients which may be defined as a function of the absolute value of the soil dielectric constant (see figure 12 and Table  1 )
By substitution of Eq (7) figure 16 . However, one must keep in mind several important differences, when comparing the satellite-derived surface moistures with the ground observations.
• Differences in spatial resolution -The SMMR-derived surface moisture is an average value integrated over the entire footprint, whereas the observational data are point measurements.
• Differences in vertical resolution -the observational data are an average soil moisture within the top 10 cm profile, while the SMMR retrievals reflect only the moisture content
Of the microwave soil moisture sampling depth, which is at most only about 1 cm.
• Differences in acquisition times -Ground and satellite observations rarely occur on the same day.
• Inter-observation periods -While the SMMR observations are displayed with connecting lines, it is done so only to help in observing general trends in the time series. It is important to realize that significant changes in surface moisture frequently occur during the periods between observations, but may go totally undetected by both the satellite and the ground observations. Daily precipitation is also included in the time series to assist in understanding the observed changes in soil moisture. [9]
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